The authors report the case of a 58-year-old man who presented with a cervicothoracolumbosacral spinal subdural abscess about a month after receiving an epidural steroid injection for management of low-back pain due to L5-S1 disc herniation. Although he presented with symptoms concerning for a spinal etiology, the subdural empyema was not evident on the initial MRI study and was observed on imaging 5 days later. This patient was successfully managed with surgical intervention and antibiotic treatment, and he is doing well more than 21 months after the operation. It is possible that a prior history of disc herniation or other spinal abnormality may increase a patient's risk of developing spinal subdural empyema. This case illustrates the risk of infection following spinal epidural steroid injections and the importance of early recognition and intervention to successfully treat an extensive subdural abscess.
S
pinal subdural abscess (SSA), also called a spinal subdural empyema, is extremely rare, with fewer than 100 cases reported. 5 The low incidence of subdural empyema raises the importance of recognizing the characteristic signs and symptoms of these infections. To our knowledge, we report the second published case of a patient presenting with a spinal subdural empyema following a spinal epidural steroid injection.
case report

History and Presentation
A 58-year-old Caucasian man returned early from an overseas trip, complaining of increasing low-back pain, abdominal pain, constipation, and urinary retention lasting several days. He attributed these new symptoms to exacerbation of his disc herniation from lifting heavy luggage during his trip. He had a 4-year history of L5-S1 disc herniation with radiculopathy managed by transforaminal steroid injections every 6 months performed by an orthopedic spine specialist. His last transforaminal steroid injection was 24 days prior to presentation. This procedure was performed without complication under fluoroscopy. Transforaminal position was verified intraoperatively, and contrast was noted to track only in the epidural space. No perioperative antibiotics were given. Upon presentation, the patient denied intravenous drug use, fevers, chills, headache, nausea, or vomiting. He acknowledged perianal numbness, radiation of back pain to the posterior buttocks, and right leg weakness. His medical history was significant only for hypertension and hyperlipidemia.
A complete physical examination was unremarkable except for mild tenderness over the paraspinal muscles, mild abdominal tenderness to palpation, and a positive straight leg raise test on the right and a negative test on the left. No reflex spasticity or hypoactivity, clonus, or Babinski sign was observed.
Lumbar MRI without contrast ( Fig. 1) showed slight improvement in the appearance of the patient's L5-S1 disc bulge compared with MRI performed 2 years previously, but persistent left neural foraminal narrowing and possible left S-1 nerve root impingement was still noted. No cauda equina or abscess was found. Abdominal radiography findings and complete blood count and basic metabolic panel were unremarkable, and urinary analysis showed no abnormality. The patient experienced relief with fentanyl and a Foley catheter, which drained 1 L of urine. He wanted to return home and follow up with a urologist and his orthopedic spine specialist as an outpaaBBreviatioN SSA = spinal subdural abscess. SuBMitteD February 8, 2014 . accepteD September 29, 2014. iNcluDe WheN citiNg Published online October 24, 2014; DOI: 10.3171/2014.9.SPINE14159. DiScloSure The authors report no conflict of interest concerning the materials or methods used in this study or the findings specified in this paper.
tient. He was discharged home with narcotics and a Foley catheter.
The patient visited his spine specialist 3 days later. He had experienced no improvement in his symptoms and noted that he had a fever the previous night. He complained of increasing low-back pain and right lower-extremity weakness. Physical examination revealed 2-3/5 strength throughout the right lower extremity with intact sensation. His left lower extremity had 4/5 strength throughout. No reflex spasticity or hypoactivity, clonus, or Babinski sign was observed. A straight leg raise test was again positive on the right and negative on the left. He had pain to palpation over the lumbar spine. No swelling, edema, or erythema was noted over the spine. The rest of the physical examination was unremarkable.
Notable laboratory values included a white blood cell count of 13.2 × 10 3 /ml, blood pH of 7.50, erythrocyte sedimentation rate of 60 mm/hr, and C-reactive protein of 144.3 mg/L. His vital signs were notable for a temperature of 38.3°C.
Cervical, thoracic, and lumbar MRI scans with and without gadolinium were obtained and showed an extensive subdural fluid collection extending from the cervical to sacral regions that enhanced after contrast administration (Fig. 2) . There was evidence of extension to the basal meninges of the brain. These findings were concerning for a subdural abscess. A noncontrast head CT showed no abnormalities.
Retrospective review by another radiologist of the initial noncontrast MRI study performed 5 days previously failed to identify this abscess. However, posterior clumping for the rootlets was noted, raising the possibility of arachnoiditis. No contrast was administered with this initial MRI study, and thus no conclusion could be made with certainty.
Operation
The patient was started on intravenous vancomycin and ceftriaxone and was immediately taken to the operat- ing room for surgical decompression. After an L1-2 laminectomy, clear epidural space was exposed with a tense underlying dura. Thick, purulent fluid was immediately drained through a dural incision, and this fluid was sent for culture. The area was copiously irrigated with normal saline. The decision was made to leave the dura open so the fluid could continue to drain. A Hemovac drain was placed, and the fascia, subcutaneous tissue, and skin were subsequently closed with interrupted sutures. Culture of the fluid grew methicillin-sensitive Staphylococcus aureus. The steroid solution that was used for pain control prior to the patient's presentation in the emergency department came from a single-use vial and thus could not be tested for infection.
Postoperative Course
The total inpatient stay was 10 days. A peripherally inserted central catheter was placed, and the patient was treated with intravenous ceftriaxone as an outpatient for 42 days after surgery. His postoperative course was remarkable only for a urinary tract infection that was attributed to his Foley catheter. The patient's urinary retention, low-back pain, and right leg weakness improved within several weeks after the surgery, and he soon discontinued the Foley catheter and narcotics. At 12 and 19 months postoperatively, MRI showed marked resolution of the infection (Fig. 3) . At 21 months postoperatively, the patient was examined in the office; his only complaint was persistent perianal numbness as well as poor sphincter control occasionally managed with laxatives.
Discussion
Spinal subdural abscess is a rare type of infection. Spinal epidural abscesses, while also rare, are much more common than spinal subdural empyema. 5 To our knowledge, this is only the second case report of an SSA following an epidural steroid injection, and only the third report of an SSA following an epidural injection of any sort. Coumans and Walcott 4 reported the case of a 53-year-old man who received a thoracic epidural injection at the T-7 level for treatment of thoracic back pain 11 weeks prior to presentation in the emergency department with lumbar pain and fever. In addition, this patient also received an acromial bursal injection 2 days prior to his presentation. Blood cultures grew methicillin-sensitive S. aureus and, following an L-2 laminectomy, a yellow fluid was obtained from the subdural space, which was cultured but did not grow any bacteria after 7 days. Unlike our patient, this patient did not have a prior history of disc herniation as far as we know.
Another case report involved a 38-year-old woman in advancing labor who received a nonsteroidal epidural injection at L2-3 consisting of 0.1% bupivacaine and fentanyl 2 mg/ml. 3 An epidural catheter was also placed. The patient received a total of 3 epidural top-ups over the next few hours. Seven days following the injection, the patient was readmitted with severe back pain and a mildly elevated white blood cell count. MRI showed a subdural abscess from T-10 to L-2, for which the patient underwent an L2-3, L1-2 laminectomy. Cultures from the abscess grew methicillin-sensitive S. aureus.
In the present case, the source of the infection was likely skin contamination from the patient. However, it cannot be ruled out that the steroid solution was the initial source of infection, especially considering the recent outbreak of fungal infections due to contaminated methylprednisolone acetate solutions. 7 It is likely that the infection spread from the epidural to the subdural space.
The most common signs and symptoms of spinal subdural abscess include fever, back pain, and bladder dysfunction, as our patient presented with, as well as para-/ tetraparesis and disturbances of consciousness. 8, 12 In the majority of cases, these infections occur in the thoracolumbar region 12 and are due to S. aureus. 1,2,11-14 Mycobacterium tuberculosis has also been reported as an infectious agent involved in SSA. 9, 10 Surgical drainage, antibiotics, and, in some cases, laminectomy are necessary for appropriate management. Patients should be treated immediately, as neurological deficits may progress quickly and death has been reported as a result of SSA.
A review of spinal epidural abscess in 43 patients found that most patients had underlying conditions predisposing to infection, including spinal abnormality or trauma. 6 Another review, 12 focusing on SSA, supports this finding, citing degenerative joint disease, trauma, surgery, and drug injections as conditions predisposing to infection. Thus, our patient's prior history of an S-1 disc herniation may have predisposed him to a subdural empyema. It is possible that the patient had experienced an intradural disc herniation, which may have allowed the infection to spread from the epidural to the subdural space. Most intradural disc herniations occur in the lumbar region, with 10% occurring between L5-S1. 6 Patients undergoing spinal epidural steroid injections may be at increased risk for subdural empyema. Utmost attention should be directed at a possible infectious process when a patient presents with symptoms concerning for spinal etiology following an epidural injection. An MRI study with contrast should be ordered to catch the early manifestations of a spinal abscess. Further research may be helpful to determine the incidence of spinal subdural empyema following epidural injections, as well as to determine if patients with a prior history of disc herniation are at increased risk of spinal subdural empyema.
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